RECORDING SYSTEM, VIDEO CAMERA DEVICE 
AND VIDEO IMAGE RECORDING METHOD 

BACKGROUND OF THE INVENTION 

The present invention relates to a technique for a 
recording system for simultaneously shooting and recording 
images by using a plurality of video camera devices such as a 
video camera. 

Portable movie devices and the like have recently 
spread so that video pictures can be shot by a variety of 
methods. Also, software for easily editing video data thus 
obtained on a personal computer has also spread. 

A technique for a system for shooting pictures by using 
a plurality of video cameras is disclosed in Japanese Laid- 
Open Patent Publication No. 61-94461. This system includes a 
main time code transmitter for sending a time code used as a 
reference to each camera of the system by radio transmission. 
Thus, the respective cameras are mutually synchronized based 
on the time code, so as to ease the edit operation of 
recorded data. 

in the conventional system, however, it is necessary to 
separately provide the main time code transmitter for 
synchronization in addition to the plural video camera 
devices, which disadvantageously makes it difficult for a 
user to conveniently enjoy shooting pictures. 



Furthermore, although the video camera devices are 
mutually synchronized by the time code, parameters of the 
video camera devices themselves, such as focus, lens opening 
and a compression ratio of recorded images, cannot be 
dynamically changed. Therefore, a shooting operation cannot 
be performed with the respective video camera devices 
mutually synchronized as the whole system, and hence, this 
system is not very convenient. 

Moreover, each video camera device is equipped with a 
storage device such as a tape, which increases cost and is 
disadvantageous in the portability and maneuverability. 

SUMMARY OF THE IIWENTION 

An object of the invention is realizing video image 
recording using a plurality of camera devices more convenient 
than that of the conventional technique. 

Specifically, the recording system of this invention 
comprises a plurality of video camera devices, and the 
plurality of video camera devices include a parent device 
having a signal sending/receiving function and a control 
function for the recording system; and at least one child 
device having a signal sending/receiving function, the parent 
device sends synchronization data for time synchronization, 
and the child device receives the synchronization data sent 
from the parent device and performs a shooting operation in 



time synchronization with the parent device in accordance 
with the synchronization data. 

According to the invention, each child device performs 
the shooting operation in time synchronization with the 
parent device in accordance with the synchronization data 
sent from the parent device. Therefore, without separately 
providing a device for attaining synchronization as in the 
conventional technique, the shooting operation can be 
performed while attaining the mutual time synchronization by 
the video camera devices alone. Accordingly, convenience for 
a user can be largely improved. 

In the recording system of this invention, the child 
device preferably includes a signal intensity detecting unit 
for detecting intensity of a receive signal and outputting an 
identification signal corresponding to whether or not the 
intensity of the receive signal is lowered; and a memory unit 
for receiving the identification signal and, when the 
identification signal corresponds to lowering of the 
intensity of the receive signal, for temporarily storing 
video data to be sent, so that when the intensity of the 
receive signal is restored, the video data stored in the 
memory unit can be sent. 

In this manner, when the lowering of the signal 
intensity is detected by the signal intensity detecting unit 
in the child device, video data to be sent is temporarily 



stored in the memory unit, and after the signal intensity is 
restored, the stored video data is sent. Accordingly, even 
when the electric field is weakened, each child device can 
definitely send video data to the parent device. 

5 Alternatively, the recording system of this invention 

comprises a plurality of video camera devices, and the 
plurality of video camera devices include a parent device 
having a signal sending/receiving function and a control 
function for the recording system; and at least one child 

10 device having a signal sending/receiving function, and the 
parent device has a function to store video data received 
from the child device as well as video data taken by the 
parent device. 

According to the invention, the parent device stores 

15 the video data of the child device as well as the video data 
of itself, and thus, the parent device collectively has the 
function to store the video data. Therefore, there is no 
need for the child device to have the storing function, and a 
storage device conventionally provided in the child device 

20 can be omitted. Accordingly, the child device can be 
downsized, so as to lower the cost and improve the 
portability and maneuverability. 

Alternatively, the recording system of this invention 
comprises a plurality of video camera devices, and the 

25 plurality of video camera devices include a parent device 



having a signal sending/receiving function and a control 
function for the recording system; and at least one child 
device having a signal sending/receiving function ,r the parent 
device sends ^ as control information, an operation parameter 
for defining operation specification of the child device, and 
the child device receives the operation parameter sent from 
the parent device and performs a shooting operation with the 
operation specification thereof set in accordance with the 
operation parameter. 

According to the invention, each child device performs 
the shooting operation with the operation specification 
thereof set in accordance with the operation parameter sent 
from the parent device. Therefore, the shooting operations 
of the respective video camera devices can be performed in 
cooperation as the whole system while dynamically changing 
the operation specification of each video camera device 
working as the child device. 

Also, one aspect of the invention is a video camera 
device used as the parent device in any of the aforementioned 
recording systems. 

Another aspect of the invention is a video recording 
method executed in any of the aforementioned recording 
systems . 

BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a diagram of the structure of a recording 
system including a plurality of video camera devices 
according to one embodiment of the invention; 

FIG. 2 is a diagram of an example of the internal 
structure of a video camera device serving as a parent 
device; 

FIG. 3 is a diagram of an example of the internal 
structure of a video camera device serving as a child device; 

FIG. 4 is a diagram of a frame format of send/receive 
data used in the embodiment of the invention; 

FIG. 5 is a diagram for showing a send/receive 
operation performed between the parent device and the child 
device in the embodiment of the invention; 

FIG. 6 is a diagram of the structure of a signal 
intensity detecting unit included in the child device of FIG. 
3; 

FIG. 7 is a diagram of the structure of a buffering 
unit included in the child device of FIG. 3; and 

FIG. 8 is a diagram for showing an example of a 
send/receive operation performed between the parent device 
and the child device when lowering of signal intensity is 
detected . 

DETAILED DESCRIPTION OF THE INVENTION 

A preferred embodiment of the invention will now be 

6 



described with reference to the accompanying drawings. 

FIG. 1 shows the structure of a recording system 
including a plurality of video camera devices according to 
this embodiment. In FIG. 1, each of reference numerals 1, 2, 
5 3, ... and n denotes a video camera device having both a video 
camera function and a signal sending/receiving function using 
radio transmission. The video camera device 1 also has a 
^ control function for this recording system and works as a 
y parent device with the other video camera devices 2, 3, ... and 
S 10 n working as child devices . It is noted that n is a number 
Q determined based on the number of child devices set in this 
0 recording system. 

rl I 

? TO 

rd FIG. 2 shows the internal structure of the video camera 

S device 1 working as the parent device, and FIG. 3 shows the 

15 internal structure of the video camera device 2 working as 
the child device. In FIG. 2, a modem unit 11 demodulates a 
receive signal from a sending/receiving antenna lb so as to 
output a demodulation signal lib in a receive operation and 
modulates multiplex system data 12a so as to output a 
20 modulation signal to the sending/receiving antenna lb in a 
send operation. 

A separation multiplex unit 12 receives the 
demodulation signal lib output from the modem 11 so as to 
separate multiplexed video data and control information data 
25 for outputting separated audio video (AV) data 12b and 
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separated control information data 12c, and receives encoded 
video data 13c and system control information data 17b and 
performs multiplex processing in accordance with the employed 
signal sending/receiving method so as to output the multiplex 
5 system data 12a. 

A codec unit 13 receives and decodes the separated AV 
data 12b output from the separation multiplex unit 12 so as 
to output decoded video output signal 13b to an output unit 
14, and receives and encodes shot image data 15b from an 
10 input unit 15 (such as a camera and a microphone) so as to 
output the encoded video data 13c to the separation multiplex 
unit 12. The processing by the codec unit 13 may be 
performed by any method such as MPEG. 

A storage unit 16 records both the encoded video data 
15 13c output from the codec unit 13 and the separated AV data 
12b (AV data sent from the respective child devices) 
separated by the separation multiplex unit 12. The storage 
unit 16 is specifically composed of, for example, a DVD-RAM, 
an HDD or the like. 
20 A control information detecting generating unit 17 

receives the separated control information data 12c output 
from the separation multiplex unit 12 and detects control 
information necessary for the system control so as to output 
detected control information 17c, and receives function 
25 operation information la from the system and a control signal 
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18c from a microcomputer 18 so as to output the system 
control information data 17b to the separation multiplex unit 
12. The microcomputer 18 controls the whole system by 
referring to the control signal 18c. 

The internal structure of the child device shown in FIG. 
3 is substantially the same as the internal structure of the 
parent device of FIG. 2 except that the microcomputer and the 
storage unit are not included. Since the parent device has a 
function to control the whole recording system in this 
embodiment, the child device does not include the 
microcomputer. Also, since the parent device has a function 
to store all the video data taken by itself and by the child 
devices, there is no need to always provide the storage unit 
in each child device. A signal intensity detecting unit 28 
and a buffering unit 29 of FIG. 3 will be described later. 

It is assumed in this embodiment that the recording 
system includes two child devices. Specifically, it is 
assumed that the recording system of this embodiment includes 
the three video camera devices, that is, the parent device 1 
and the child devices 2 and 3. 

Also, it is assumed in this embodiment that time 
division multiplex is employed as the signal 
sending/receiving method. However, in the case where this 
recording system is actually built, any signal 
sending/receiving method (such as separation multiplex and a 



modulation demodulation method) optimal for the ambient 

circumstances of the system can be selected. 

FIG. 4 shows an example of a frame data format of 

send/receive data. In the format of PIG. 4, frame data 
5 includes synchronization data used for attaining time 

synchronization, control information and multiplex AV data. 

(Synchronization data) 
H First, the parent device 1 sends the synchronization 

C data, that is, a preamble signal Pa and a synchronization 
£ 10 pattern Syw, at the top of each frame for attaining the 
2J synchronization of the whole system. Specifically, the 

„i=5 control information detecting generating unit 17 generates 

fij the synchronization data as the system control data 17b on 

Q the basis of time information managed by the microcomputer 18. 

fy 

15 This synchronization data is subjected to the time division 
multiplex by the separation multiplex unit 12 and the 
resultant is modulated by the modem 11 so as to be sent to 
the child devices 2 and 3. 

The preamble signal Pa is a signal alternately having a 

20 value of "1" and "0" and including a clock component of the 
system. This preamble signal Pa works as a reference signal 
by which the child devices 2 and 3 adjust their clock phase 
to that of the parent device 1. Specifically, the child 
devices 2 and 3 perform clock regeneration on the basis of 

25 this preamble signal Pa. 
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The synchronization pattern Syw is a unique bit pattern 
of "1" and "0" set by the system and is distinguishable from 

multiplex data. 

The child devices 2 and 3 are in a receive state at the 
5 start of the system, and perform the clock regeneration of 
the system based on the preamble signal Pa in their modems 21 
so as to synchronize their clock phase with that of the 
parent device 1. Furthermore, the synchronization pattern 
Syvt is detected by separation multiplex units 22 of the child 
10 devices by using the phase synchronized clock, so as to 
establish frame synchronization of the system. 

After establishing the frame synchronization, in a 
receive state, the childe devices 2 and 3 can respectively 
separate control information CTRL2 and CTRL3 (operation 
15 parameters and change permission signals) corresponding to 
separated control information data 22a and multiplex AV data 
AVI, AV2 and AV3 as the separated AV data 22b from the 
demodulation signal 21b. Also, in a send state, the child 
devices 2 and 3 can respectively subject the control 
20 information CTRI.2 and CTRL3 (change demand signals) 
corresponding to system control information 27b and multiplex 
AV data AV2 or AV3 as the encoded video data 29b (23c) to the 
time division multiplex. 
(Control information) 
25 The operation modes of the child devices 2 and 3 are 

11 



determined in accordance with the control information CTRL2 
and CTRL3 multiplexed from the parent device !• The control 
information CTRL2 and CTRL3 include operation parameters 
PRM21 through PRM24 and PRM31 through PRM34, change 
5 permission signals Pms2 and Pms3 and change demand signals 
I>md2 and I>nid3. 

The operation parameters are data for defining the 
operation specification of each of the child devices 2 and 3, 
r; Specifically, the operations parameters are, for example, 
m 10 parameters relating to an audio video signal, video edition 
p and system control, such as a focal length of the camera, 

O lens opening and white balance, a coding compression ratio of 

ffi video data, a multiplex rate and multiplex time, 

y differentiation between a still image and a dynamic image, 

15 and presence of voice. Apart from these parameters, various 
parameters such as system time, a camera angle and a video 
image field may be the operation parameters. 

In the case where the operation parameters are desired 
to change during the shooting operation of each of the child 
20 devices 2 and 3, it is necessary to demand the change of the 
parent device 1. This change demand is realized by the child 
devices 2 and 3 respectively sending the change demand 
signals Dmd2 and Dmd3 corresponding to the content of the 
change to the parent device 1. 
25 The parent device 1 receives the change demand signals 
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Dmd2 and Dmd3 respectively sent from the child devices 2 and 
3. The parent device 1 determines whether or not it permits 
the change corresponding to the received change demand 
signals Dmd2 and Dmd3. When the change is pemitted, the 
parent device 1 sends, in a time division multiplex manner, 
the change pemission signals Piiis2 and Pms3 and the operation 
parameters PRM21 through PFM24 and PRM31 through PRM34 for 
defining the operation specifications of the child devices 2 
and 3 to be employed after the permitted change in a next 
frame . 

The child devices 2 and 3 respectively receive the 
change permission signals Pms2 and Pms3 from the parent 
device 1, and change their operation specifications according 
to the received signals on occasion. 
(Description of operation) 

In this manner, the child devices 2 and 3 perform the 
shooting operation after the establishment of the frame 
synchronization while mutually communicating with the parent 
device 1 by using the control information CTRL2 and CTRL3. 
FIG. 5 is a timing chart for schematically showing an example 
of the send/receive operation performed between the parent 
device 1 and the child devices 2 and 3 after the 
establishment of the frame synchronization. Referring to FIG. 
5, the operation of the recording system of this embodiment 
will now be described. In FIG. 5, a time slot AVI for AV 
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data of the parent device 1 is not shown because it is not 
directly concerned with the send/receive operation between 
the parent device 1 and the child devices 2 and 3. 
<First fraine> 

After the establishment of the frame synchronization, 
in the first frame, the parent device 1 first generates the 
operation parameters PRM21 through PRM24 and PRM31 through 
PRM34 of the child devices 2 and 3 as the system control 
information data 17b by the control information detecting 
generating unit 17, subjects the generated data to the time 
division multiplex by the separation multiplex unit 12, 
demodulates and sends the resultant data by the modem 11. In 
this first frame, the change demand signals Dmd2 and Dmd3 to 
the parent device 1 from the child devices 2 and 3 are not 
generated . 

The child devices 2 and 3 respectively detect the 
operation parameters PRM21 through PRM24 and PRM31 through 
PRM34 in the control information CTRL2 and CTRL3 by their 
control information detecting generating units 27. The 
detected operation parameters PRM21 through PRM24 and PRM31 
through PRM34 are output as the detected control information 
27c, so that processing according to the operation 
specifications defined by the respective operation parameters 
can be executed. Specifically, the child device 2 sends data 
resulting from the time division multiplex of the encoded AV 
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data 29b (data AV21) to a time slot AV2 allocated in 
accordance with the operation parameters PRM21 through PRM24. 
On the other hand, the child device 3 sends data resulting 
from the time division multiplex of the encoded AV data 29b 
5 (data AV31) to a time slot AV3 allocated in accordance with 
the operation parameters PRM31 through PRM34. 

The parent device 1 separates the data (AV21 and AV31) 
K received in the time slots AV2 and AV3 respectively allocated 
CJ to the child devices 2 and 3 as the separated AV data 12b 

m 10 from the demodulation signal lib, so as to store them in the 

m 

0 storage unit 16. 

O <Second frame> 

K In the next second frame , it is assumed that the child 

sss : 

5 device 2 demands high quality recording. In this case, since 

15 the size of video data of the child device 2 increases, it is 
necessary to increase the multiplex time, namely, elongate 
the period of the time slot AV2. Accordingly, the child 
device 2 generates the change demand signal Diad2 
corresponding to the increase of the multiplex time by the 
20 control information detecting generating unit 27, and sends 
the signal in a time division multiplex manner. Then, the 
child device 2 waits for the change demand permitted or not 
by the parent device 1 until the next frame. 

The parent device 1 separates the change demand signal 
25 Dmd2 of the child device 2 from the demodulation signal lib 
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and detects the content of the change by the control 
information detecting generating unit 17. Then, the 
microcomputer 18 determines in consideration of consistency 
in the whole system whether or not the change demand can be 
granted. When the detected change is permitted, the change 
permission signal Pins2 to the child device 2 is prepared, and 
with respect to the operation parameters PRM21 through PRM24 
and PRM31 through PRM34 of the child devices 2 and 3, 
parameters concerned with the change of the multiplex time 
are prepared to change. 

The child devices 2 and 3 are operated in accordance 
with the same operation parameters as those employed in the 
first frame. Specifically, the child device 2 sends data 
resulting from the time division multiplex of the encoded AV 
data 29b (data AV22) to the time slot AV2 allocated in 
accordance with the operation parameters PRm21 through PRM24, 
and the child device 3 sends data resulting from the time 
division multiplex of the encoded AV data 29b (data AV32) to 
the time slot AV3 allocated in accordance with the operation 
parameters PRM31 through PRM34. 
<Third frame> 

In the next third frame, it is assumed that the parent 
device 1 permits the change demanded by the child device 2 in 
the second frame. In the parent device 1, the control 
information detecting generating unit 17 generates the change 
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permission signal Pms2 to the child device 2 and the 
operation parameters PRM21 through PRM24 and PRM31 through 
PRM34 of the child devices 2 and 3 having been changed for 
attaining the consistency between the change in the child 
device 2 and the whole system. The control information 
including the change permission signal Pms2 and the operation 
parameters PRM21 through PRM24 and PRM31 through PRM34 is 
sent after being subjected to the time division multiplex as 
the system control information data 17b by the separation 
multiplex unit 12. 

The child device 2 recognizes the change permission 
signal Pms2 in the control information CTRL2 detected by the 
control information detecting generating unit 27 and confirms 
that the change demanded in the previous second frame has 
been permitted. Since the change has been permitted^ the 
operation parameters PRM21 through PRM24 are detected and the 
operation specification defined by the operation parameters 
is output as the detected control information 27c. The 
separation multiplex unit 22 performs the time division 
multiplex of the encoded video data 29b (23c) (data AV23) in 
the time slot AV2 that has been elongated by the parameter 
change • 

The child device 3 detects the operation parameters 
PRM31 through PRM34 by the control information detecting 
generating unit 27, and outputs the operation specification 
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defined by the operation parameters as the detected control 
information 27c. The separation multiplex unit 22 performs 
the time division multiplex of the encoded video data 29b 
(23c) (data AV33) in the time slot AV3 whose start and end 
are shifted in time due to the parameter change. 

In this manner, according to the recording system of 
this CTibodiment, each child device can perform the shooting 
operation in time synchronization with the parent device in 
accordance with synchronization data sent from the parent 
device. Accordingly, video data respectively recorded by the 
parent device and the child device are all in time 
synchronization, and hence, there is no need to adjust frames 
and fields in editing the video data, which remarkably 
improves the efficiency in the editorial work. 

Also, in this embodiment, each child device performs 
the shooting operation with its operation specification 
defined in accordance with the operation parameters sent from 
the parent device. Specifically, the operation specification 
of each child device can be defined and changed by the parent 
device in consideration of the consistency in the whole 
system, and therefore, a variety of functions suitable to the 
system can be dynamically realized by changing the 
combination of operation parameters. 

Furthermore, in this embodiment, since the parent 
device has the function to store the video data received from 
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each child device in addition to its own video data, there is 
no need to provide a storage device in each child device. 
Therefore, the child device can be further downsized, which 
can improve the portability and is advantageous in cost. 
Needless to say, the child device may include a storage 
device. In this case, the storage device can be used as, for 
example, a backup or a temporary buffer. 
<Countermeasure against lowering of signal intensity> 

For example, when the camera angle is momentarily 
shifted during the shooting operation, data should be 
temporality sent /received with weak electric field. In this 
case, the signal intensity of video data sent from the child 
devices 2 and 3 to the parent device 1 is temporality lowered. 
As countermeasure against this lowering of the signal 
intensity, the child device 2 includes the signal intensity 
detecting unit 28 and the buffering unit 29 as shown in FIG. 
3. The structures and the operations of these units will now 
be described. 

FIG. 6 is a diagram of an exemplified structure of the 
signal intensity detecting unit 28. In FIG. 6, a comparator 
circuit 28a receives, from the modem 21, information relating 
to the receive electric field, such as an automatic gain 
control (AGO) voltage VAGC, as one input and also receives an 
electric field level LVL previously set in the system as 
another input, and compares the two inputs with each other so 
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as to output the comparison result as an identification 
signal SDT. Since the modem 21 changes the magnitude of the 
gain in accordance with the strength of the electric field at 
the sending/receiving antenna 2b so as to keep constant the 
5 demodulation signal level, the AGO voltage VAGC is also 
changed in accordance with the signal intensity. Therefore, 
when the electric field level LVL is set to a voltage value 
between the standard field and the weak field, the lowering 
H of the signal intensity can be detected. It is assumed in 

S 10 this case that the AGO voltage VAGC and the electric field 
n level LVL are always compared with each other so that the 

Q identification signal SDT can become ''H" corresponding to the 

m lowering of the signal intensity when the AGC voltage VGAC is 

0 lower than the electric field level LVL. 

15 FIG. 7 is a diagram of an exemplified structure of the 

buffering unit 29 serving as a memory unit. In FIG. 7, a 
memory 29a buffers the encoded video data 23c so as to output 
stored video data 291b, and when the identification signal 
SDT output by the signal intensity detecting unit 28 becomes 
20 "E" , the memory 29a stores data from the previous frame to 
several frames ahead. A selector circuit 29b receives the 
encoded video data 23c and the stored video data 291b as 
inputs and selects one of the data in accordance with a 
selection signal 292a from the system for outputting the 
25 selected data as selected video data 292b. 

20 



FIG. 8 is a diagram of an example of the send/receive 
operation performed between the parent device and the child 
device when the lowering of the signal intensity is detected. 
As shown in FIG. 8, in the case where the signal intensity is 
5 lowered due to the weak field, there is increasing 
possibility of occurrence of any error in the demodulation, 
separation and encoding processing of AV data sent from the 
S child device 2 to the parent device 1 (as shown in a portion 
N A in the drawing). Accordingly, in order to more definitely 

■3SKS 

5 10 record the AV data, the stored video data 291b stored in the 
^ memory 29a during the period of the weak field is selected in 

y accordance with the selection signal 292a from the system so 

as to be multiplexed as the selected video data 292b. Thus, 
m the data can be more definitely recorded. 

15 In the example shown in FIG. 8, when the electric field 

restores from the weak field to the general field so as to 
cancel the lowering of the signal intensity, the child device 
2 demands the parent device 1 of the increase of the 
multiplex time (as shown in a portion B) . When this change 
20 is permitted (as shown in a portion C) , the stored video data 
291b is sent in a time division multiplex manner subsequently 
to the encoded video data 23c of the current frame. Thus, 
the AV data can be definitely recorded (as shown in a portion 
D). 

25 Also, with respect to significant pictures for a user, 
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after restoring to the general field, the stored video data 
291b may be forcedly multiplexed in accordance with the 
selection signal 292a from the system instead of the encoded 
video data 23c of the current frame. 
5 Although the time division multiplex is employed for 

the send/receive operation between the parent device and the 
child device in this embodiment, another method such as 
frequency division multiplex may be employed instead. 

Furthermore, although the send/receive operation 
10 between the parent device and the child device is performed 
through radio transmission in this embodiment, it goes 
without saying that cable transmission may be used. In this 
case, the send/receive operation can be performed, for 
example, through the internet, or the invention may be 
15 applied to a monitoring camera. 

As described so far, according to the invention, a 
shooting operation can be performed by video camera devices 
that are mutually synchronized in time with each other 
without separately providing a device for synchronization, so 
20 that the convenience for a user can be largely improved. 
Furthermore, since the parent device collectively has the 
function to store video data, the child device can be 
downsized, so as to lower the cost and improve the 
portability and maneuverability. Moreover, the video camera 
25 devices can perform their shooting operations in cooperation 
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as the whole recording system with the operation 
specification of each video camera device dynamically changed. 
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